Effect of gestational age on ductus arteriosus response to circulating prostaglandin E2.
Premature newborn lambs with a patent ductus arteriosus have higher plasma prostaglandin E2 concentrations than near-term newborn lambs with a contricted ductus arteriosus. To see whether these concentrations of PGE2 could produce patency of the ductus arteriosus, we studied eight near-term lambs (with constricted ductuses) delivered by cesarean section, paralyzed, and mechanically ventilated. After ductus arteriosus resistance and plasma PGE2 concentrations had stabilized, a continuous PGE2 infusion into the superior vena cava was started to determine threshold concentrations needed to dilate the ductus in vivo. By two hours after birth, circulating PGE2 concentrations in near-term lambs were considerably less then the threshold concentration, and the ductuses were constricted. In five premature newborn lambs, significantly lower concentrations of PGE2 were required to dilate the ductus: threshold and ED50 concentrations were one sixth and one third, respectively. In these premature lambs during the first two hours after birth, circulating PGE2 concentrations were twice as high as the calculated in vivo threshold level. Therefore, circulating PGE2 concentrations probably played a significant role in the patency of the ductus arteriosus in these premature lambs.